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ABSTRACT
The present study was designed to evaluate the phytochemical 
screening of different extracts(Aqueous and ethanol) of the needles 
of Pinus halepensis; to explore their antioxidant activities with the 
different tests and to determine their antibacterial proprieties. Our 
results revealed that these extracts contain polyphenols, flavonoids 
and tannins. Then, the same extracts(Aqueous and ethanol)present 
the highest content of total phenol and tannins which were of order 
respectively(735.41 ± 0.09 µgGAE/ mg of extract and 49.60  ± 
0.012 µg CE /mg of extract compared with other extracts. The 
results showed alsothat the different extracts had an important 
antioxidant andantibacterial activity. Overall, the richness of 
the different extract of Pinus halepensis with total polyphenols, 
flavonoids and tannins explained the biologic propriety of this 
plant.
Keywords: Antibacterial activity, Antioxidant activity,Pinus halepensis, phytochemical study.
INTRODUCTION
The phytotherapy still as the most discipline 
that treats some functional disorders. Therefore, 
the most molecules and the principal bioactive 
constituents were discovered and exploited by the 
medicinal plant. Among the bioactive, there are 
the tannins, flavonoids, carbohydrates, vitamins, 
anthocyanins, coumarins, saponins, alkaloids, 
glucosides, proteins, lipids and essential oils.
All these active ingredients make the interest 
of numerous scientific works for phytotherapeutic 
applications. In the context, the present work has 
been undertaken to evaluate the antioxidant and 
antibacterial activities of the extracts of the aerial 
part of Pinushalepensis, a plant known to the name 
“Aleppo pine”, belongs to the family Pinaceae 
(Pinaceae). This plant is widely used in traditional 
medicine.1 Previous studies had shown that it 
presented the antioxidant, antibacterial, analgesic, 
antifungal, anticancer, anti- inflammatory and anti-
viral, properties.2,3,4 Based on these beneficial prop-
erties cited for Pinushalepensis and published by 
our previous studybo.5,6 It is interesting to complete 
this study by exploring other biological and antiox-
idant activities for the same plant, for that we aimed 
to (a) evaluate the phytochemical activity of various 
extracts of Pinus halepensis; (b) to explore antiox-
idant activities and antibacterial of the different 
extracts of Pinus halepensis.
METHODOLOGY
Chemicals and reagents
All chemicals used were purchased from Sigma- 
Aldrich, Mo, USA including quercetin, catechin, 
butylatedhydroxytoluene (BHT), 2- thiobarbituric 
acid, methanol, ethanol, sodium hydroxide, gallic 
acid, aluminiumtrichloride, hydroxyde of sodium, 
sodium phosphat buffer, potassium ferricyanide, 
ferric chloride. Commercials Kit obtained from 
Spinreact, Spin.
Collection of plant material
The needles of Pinushalepensis were collected 
during October and November 2018 from the 
region of Sidi Aich (Gafsa, Tunisia). The region is 
characterized by Longitude: 8.8E Latitude: 34.683N 
Altitude: 522 m, rainfall: 150 mm/year. The needles 
were washed with distilled water and air dried at 
room temperature of 25C° for 5 days in shaded and 
ventilated space.
Preparation of extracts
The different extracts of the needles of Pinus 
halepensis were obtained with the follow steps; 
firstly, the needles were ground to fine powder by 
a mortar. Then, the powder dissolved in 10 mL of 
distilled water, methanol and ethanol respectively, 
and they were macered for 24 h for threetimes at 
room temperature with magnetic stirring. After 
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filtrating, the recovered extracts were centrifuged at 
3000 rpm / 10 min. The filtrates were entirely evap-
orated under vacuum at 40°C usinga Büchi rotary 
evaporator to obtain the dry extract (AEP, EEP).
Yields of extracts
The yields of different extracts were calculated as 
follows: R= (P h/P v) × 100
With R= Yield by%. P h = Weight of extract (g). 
P v = Weight of biomass vegetal (g)
Phytochemical screening
The following phytochemicals in each extract were 
identified: polyphenols, flavonoids and tannins.
Test for phenolic compoundsAccording with the 
method of Rosine&Momo,7 a small amount of each 
extract was dissolved in 5 mL of distilled water, and 
a few drops of 1% (w/v) ferric chloride were added. 
The appearance of a dark green color indicates the 
presence of phenolic compounds.
Test for flavonoidsThe test was carried outaccord-
ing to the method of Karumi et al.8 In Brief, a few 
drops of sodium hydroxide were added to dissolve 
in distilled water, the appearance of an intense 
yellow color indicates the presence of flavonoids. 
Disappearance of the color after the addition of 
diluted hydrochloric acid confirms the presence of 
flavonoids.
Test for tanninsThe method consists of mixing a 
solution of ferric chloride 1% (w/v) was added with 
1 mL of extract. The appearance of green color indi-
cates the presence of tannins.8
Test for coumarinsThe test consists to dissolve an 
amount of each crude extract in distilled water. 
Then, 3 mL of NaOH 10% (w/v) were added. The 
appearance of yellow color indicates the presence 
of coumarins.
Determination of Total Phenolic Compounds
The polyphenols of each extract were determined 
by the Folin- Ciocalteu method.9 50 µL of diluted 
solution of each extract was mixed with 400 µL of 
FolinCiocalteu reagent. This mixture incubated for 
8 min at room temperature and 500 µL of sodium 
carbonate solution(7.5%) was added. After 1 h 
of incubation, the absorbance was measured at 
725 nm against water blank. A standard calibration 
curve was plotted using gallic acid (50–200 µg/L). 
The results were expressed as µg of gallic acid 
equivalent (GAE)/mg of extract.
Total Flavonoids Determination
According to method of Zhishen et  al,10 the total 
flavonoids were estimated. Briefly, 500 µL of diluted 
solution of each extract was mixed with 0.75 mL of 
5% sodium nitrite solution. 10% aluminum chlo-
ridesolution was added and the mixture was left 
standingfor 5 min, and then 0.5 ml of 1 M sodium 
hydroxidewas added to the solution. The volume 
of the mixture wasadjusted to 2.5 mL with distilled 
water and mixed well.
After 15 min, the absorbance was read at 510 
nm against a blank sample. A standard calibration 
curve was plotted using quercetin (50–200 µg/L). 
The results were expressed as µg of quercetin equiv-
alent (QE) /mg of extract.
Condensed Tannin Content
The content of Tannin was determined according to 
the method of Ba et al.11 400 µL of diluted solution 
or standard was added to 3 mL of solution of vanillin 
and 1.5 mL of hydrochloric acid. The solution incu-
bated for 15 min. Then, the absorbance was read 
at 500 nm. The concentrations were determined 
by a standard calibration curve was plotted using 
catéchin (0–300 µg/mL). The results were expressed 
as µg catechin equivalent (CE) /mg of extract.
Antioxidative capacity in vitro
DPPH radical scavenging assay
This activity was assessed according to the method 
of Blois12 with a little modification. In brief, 25 μL 
of various concentrations (50- 200 µg/mL) were 
mixed with 975 μL of DPPH solution. Then the 
mixture was shaken and incubated for 30 min in 
dark. The control used contained with 1 mL of 
methanol. BHT was used as the standard antioxi-
dant. The absorbance was measured at 515 nm, and 
the results were expressed by the percent of inhibi-
tion (I%) and calculated according to the following 
equation:
I% = (DOA-DOB) × 100
(DOA)
With: DOA is the absorbance of control, and 
DOB is the absorbance in the presence of the 
extract or standard sample. All determinations 
were performed in triplicate.
Ferric Reducing Antioxidant Power (FRAP)
The capacity of the extracts to transform Fe3+ to Fe2+ 
was according to the method of Yen and Chen.13 
In brief, 2.5 mL of various concentrations of each 
extract (100- 500 µg/mL) was dissolved in 1 mL with 
distilled and mixed with 2.5 mL of sodium phos-
phate buffer (0.2 M,pH 6.6) and 2.5 mL of potas-
sium ferricyanide (1% w/v in distilled water). The 
solution was incubated in a water bath at 50C° for 
20 min. After incubation, 2.5 mL of trichloroacetic 
acid solution (10%) was added to stop the reaction. 
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Then, the mixture was centrifuged at 3000 rpm for 
10 min. 2.5 mL of aliquot of the supernatant was 
mixed with 2.5 mL of distilled water and 0.5 mL of 
a 0.1% (w/v) solution of ferric chloride (FeCl3). The 
absorbance was read at 700 nm and BHT was used 
as an authentic standard.
Antibacterial activity
Test microorganisms
The antibacterial activity of each extract of Pinus 
halepensis (1mg/mL) was tested against four 
strains of bacteria: Gram- positive bacteria includ-
ing Bacillus cereus and Gram- negative bacteria 
including Pseudomonaaeroginosa, Escherichia coli, 
klebsellapneumaria. The bacteria are identified and 
obtained from the hospital of region of Gafsa.
Paper disc diffusion method
The bacterial strains were first grown on Muller 
Hinton medium to obtain isolated colonies. After 
24 h of incubation at 37°C, four or five colonies 
were isolated and transferred into a tube contained 
distilled water and adjusted to the 0.5 McFarland 
turbidity standard. According to the method of 
Ngameni et al,14 the sterile filter discs with 6 mm in 
diameter were dropped with 10 µL of each extract 
were placed on the infusion agar seeded with bacte-
ria. Standards disc containedInepenumserved as 
positive antibiotic controls. The petri dishes were 
kept for 1h and incubated at 37°C for 24 h. The 
results were expressed by measuring the zone of 
growth inhibition surrounding the discs.
Analyse statistique
In vitro results are expressed as mean ± SD. IC50 
values (50% inhibitory concentration) are calcu-
lated using the linear regression method from of 
the curve [% inhibition= f (concentrations)].
RESULTS AND DISCUSSION
The medicinal plants are still the source of active 
compoundsknown by their therapeutic propri-
eties. Based on the context, the present study eval-
uated the biological activities of the two extracts 
of Pinus halepensis based on the phytochemical 
analyses.
In the present work, the yields of various 
extracts of the needles of Pinus halepensis were 
determined (Table 1). Indeed, the highest yield 
was found in the ethanol extract (32.66±3.78%) 
compared with aqueous extractwhich were in the 
order of (5.13±1.02%). These results confirmed 
with the study of Benaziza15 who revealed that the 
yield of aqueous extract of Pinus halepensis gowned 
in Algeria which was in the order 3%. However, 
the other yields of EEP and MEP were stronger 
compared to other solvent of Pinus halepensis such 
us 3.16 and 1.07% for the n- butanol and water 
acetone extracts.15 Indeed, the variety of the yields 
in the different extract was due to the solvent of 
extraction used, which the solvent the most polar 
show the important yield of extraction compared 
to less polar solvent.Then, the differences are due 
to several factors including the origin geography, 
the climatic factors, the plant species, the organ of 
plant, the stade of growth, the time of collecting, the 
conservation of the plant and method of extraction 
method.16
According to the present study, to explain the 
richness of the various extracts with the bioactive 
compounds, the study in vitro was conducted to 
report the presence of phenolic compounds, the 
flavonoids and tannins in the various extracts 
(Table  2). In fact, the total polyphenol content 
of the different extracts of P. halepensis showed 
that the highest content was obtained in the AEP 
(735.41 ± 0.09 µg GAE/mg of extract), whereas 
the highest Flavonoid content was found in the 
EEP (69.82±0.016 µg QE/mg of extract). The 
table 3 showed also that the AEP contained the 
highest amount of condensed tannins (52.64±7.05 
EQ/ mg of extract). Then, previous studies found 
that the distilled water is the most solvent recom-
mendedforextracting the maximum of phenolic 
compound.17
In addition,the content of polyphenol, flavo-
noids and tannins inducted an important antiox-
idant that can scavenge the radicals and enhanced 
the status defense of the antioxidant. Indeed, 
the antioxidant activity of the various extract of 
Pinus halepensis were evaluated using two meth-
ods includingtest DPPH and the reducing power 
(FRAP).
Table 1  Yields of different extracts of Pinus halpensis. Values are 
the mean ± standard deviations of three independent 
experiments
AEP EEP
Yields (%) 5.13±1.02 32.66±3.78
AEP: Aqueous extract, EEP: Ethanol extract
Table 2  Phytochemical composition of different extracts of needles 
of Pinus halepensis
Phytochemicals Polyphénols Flavonoids Tannins Coumarines
EEP + +  + + + +
AEP + + +  + + +
+ presence
AEP: Aqueous extract, MEP: methanolic extract, EEP: Ethanolic extract
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Based on the DPPH test, The results were 
expressed by a percentage of inhibition of the radi-
cal DDPH or can also be express by the parame-
ter IC50, which defined as the concentration that 
caused a 50% loss of DPPH activity that has been 
determined from the curve. Therefore, the results 
showed that the percent of inhibition of DPPH 
increased with the concentration of the different 
extracts. The IC50 were: 120 μg / mL, 145 μg / mL for 
aqueous and ethanol extracts showing antioxidant 
activities lower than that of BHT which was order 
45 μg / mL) (Figure 1). The obtained result showed 
that these extracts presented an important anti-
oxidant capacity for the DPPH radical scavenging 
compared to the results obtained by Nigro18 which 
revealed the IC50 in order to 61.46 μg/mL for the 
aqueous extract of the needles.
Indeed, the richness of the extracts of the various 
bioactive compounds neutralized the radicals and 
reinforced the statute of the antioxidant defense 
system. It has been known that the antioxidants 
molecules including ascorbic acid, tocopherol, 
flavonoids and tannins reduced and discolored the 
DPPH due to their ability to give up hydrogen.19
Inaddition, to evaluate the antioxidant activities 
of Pinushalepensis, the reducingpower has been 
determined. The presence of the reductants caused 
a reduction in the complex Fe3+ to Fe2+. The total 
of extract of our study presented lowerantioxidant 
activity compared to the molecules of the reference 
BHT which have the absorbance 00.84 and 0.95 
at the concentration 500 µg/mL respectively for 
AEP and EEP (Figure 2). Therefore, the reducer 
potential is due to the presence of group hydroxyl 
in the phenolic compounds which can intervene as 
donors of the electron.
Concerned to the antibacterial activity, the results 
of the present study showed that the various extracts 
of Pinushalepensis had antibacterial activities against 
the strains Esherchiia coli, Bacilus cereus andKleb-
sella pneumari (Figure 3). These results confirmed 
with the study of Feng et  al.20 who reported that 
the aqueous extracts of Pinus halepensis exerted an 
activity antibacterial against the strains E.coli, 
B. cereus, B. subtilis, S. aureus, M. luteus. However, 
the results of our study showed that the various 
extract of Pinushalepensisdon’t exert an antibacte-
rial activity against Pseudomonasaeruginosa. The 
results confirmed with the study of Fekih21 which 
found that the oil of Pinus halepensis was inactive 
against the type of bacteria using the method of 
diffusion of the disc. The deductions indicated the
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52,64±7.05 43,52 ± 4.9
Values are expressed as mean ± standard deviation (n =3).
Figure 1  DPPH free radical scavenging activity of various extracts of 




Figure 2 DPPH free radical scavenging activity of various extra ts f Pinushalepensis. 






















Figure 3 The reducing power of Pinus halepensis and BHT by the FRAP assay. Values 




































Figure 2  The reducing p wer of Pinus halepensis and BHT by the FRAP 
assay. Values are expressed as mean ± standard deviation (n = 3)
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strong capacity of antioxidant of the various extract 
and their richness with various principle actives.
CONCLUSION
Our findings found that the various extract Pinus 
halepensis exerted in vitro antioxidant activities and 
antibacterial activity. It could be considered as a 
source of polyphenols and as an extract with poten-
tial antioxidant activity.The same study encourages 
us to explore others findings in cells to evaluated 
the beneficial effects of these extracts against proo-
xydant induced damage.
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Figure 3  Anti- microbial activity of various extracts of needles of Pinus 
halepensis against tested microorganisms. (a): Escherichia coli; 







Figure  4 Anti-microbial activity of various extracts of needles of Pinus halepensis 
against tested microorganisms. (a): Escherichia coli; (b): Bacillus cereus; (c): Klebsella 
pneumaria; (d): Pseudomona aeroginosa 
 
 
 
 
 
 
 
 
 
 
 
 
